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I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -20 as originally filed 



Claims, No.: 



with telefax of 



25/05/1999 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have be n 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 
Novelty (N) 

Inventive step (IS) 



Yes: Claims 27 

No: Claims 1-26 and 28-47 

Yes: Claims 



No: 



Industrial applicability (IA) Yes: 

No: 



Claims 1-47 

Claims 1 -30 and 39-46 

Claims 31-38 and 47 (opinion reserved) 
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2. Citations and explanations 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether 
claims are fully supported by the description, are made: 

see separate sheet 
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Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

1 . Reference is made to the following documents: 

D1: WO 96 21 029 A 11 July 1996 
D2: EP 0 1 34 662 A 20 March 1 985 

D3: The Journal of Biological Chemistry, vol. 261, no. 33, 1986, p. 15345-15348 
D4: Biochemical and Biophysical Research Communications, vol. 175, no. 3, 
1991, p. 784-794 

2. The set of claims (claims 1-47) fulfil the requirements of Article 34(2) PCT. 

3. The subject-matter of claims 1-19 is not new in the sense of Article 33(2) PCT. 
D1 discloses a method for the preparation of a recombinant polypeptide by 
introducing into a host cell an expression vector comprising a promoter-, a 
terminator- and a chimeric nucleic acid sequence. This chimeric nucleic acid 
sequence encodes a "linker" or "pro-peptide" linked to a heterologous peptide. 
The "linker" might be derived from maturing protease which includes autocatalytic 
maturing proteases (see D1, p. 12, I. 2-10 and p. 20 I. 1-20). The expression 
vector is introduced into a host cell to produce the pro-peptide protein. The pro- 
peptide is cleaved- by altering the conditions (e.g. pH value)- to release the 
recombinant peptide (e.g. hirudin) (D1, p. 4 I. 13-29, p. 14, 1. 21-29, p. 20, I. 12-29, 
p. 29, I. 3-4, p. 45, example 8, p. 52, I. 6-10). It could be argued that one specific 
Example (see D1, example 8, p. 52, 1. 6-10) does not fall within the scope of these 
claims, because, the pro-peptide is derived from the same sequence as the 
expressed one and thus not being heterologous. However the disclosure of D1 is 
not limited to only this example. It discloses also nucleotide sequence encoding 
pro-peptide and a protein of interest in which the protein is not derived from the 
protein of interest (D1, p. 4 I. 13-29, p. 14, I. 21-29, p. 20, I. 12-29, p. 29, I. 3-4, p. 
45). Consequently, D1 disclose according to present claims 1-19, a method for 
the preparation of a recombinant polypeptide. 



Form PCT/Separate Sheet/409 <Sheet 1)<£PO-April 1997) 



INTERNATIONAL PRELIMINARY International application No. PCT/CA98/00398 
EXAMINATION REPORT - SEPARATE SHEET 

4. The subject-matter of claims 20-26, 28-30 and 45-47 is not new in the sense of 
Article 33(2) PCT. The subject-matter is anticipated by D1 which discloses a 
chimeric nuclei acid sequence encoding a chimeric protein comprising a nucleic 
acid sequence encoding a pro-peptide from an autocatalytic maturing zymogen 
(e.g a protease derived from chymosin) and a nucleic acid sequence encoding a 
polypeptide that is heterologous to the pro-peptide. It further discloses that the 
polypeptide comprises the sequence of hirudin. A bacterial cell which is 
transformed with the above described chimeric construct is also disclosed in D1 
(D1, p. 4 I. 13-29, p. 14, I. 21-29, p. 20, I. 12-29, p. 29, I. 3-4, p. 45, example 8, p. 
52, 1. 5-10). It might be argued that in D1, both hirudin and chymosin are only 
linked to an oleosin and never to each other, so that D1 allegedly does not 
disclose hirudin or chymosin directly linked downstream to a heterologous 
cleavable linker. However, D1 disclose that e.g. hirudin is linked to the 
heterologous oleosin via Factor X a , which is a cleavable linker (D1, Example 8). 
Consequently, claims 20-26, 28-30 and 45-47 do not fulfil the requirements of 
Article 33(2) PCT. 

5. The subject-matter of claims 31-38 does not fulfil the requirements of Article 
33(2) PCT. Claim 31-38 refer to "method of delivering a therapeutic or nutritional 
polypeptide". The reference to "therapeutic or nutritional polypeptide" is not 
limiting to a specific group of peptides. This statement broadens the scope of the 
claims in such a way as to embrace, when taken to an extreme, any polypeptide. 
For example, it embraces also the polypeptides disclosed in D1 (see e.g. D1, p. 
43). Consequently, claims 31-38 do not fulfil the requirement of Article 33(2) PCT 

6. The subject-matter of claims 39-44 is not new in the sense of Article 33(2) PCT. 
The subject-matter is anticipated by D1 , which discloses according to present 
claims 39-44, a pharmaceutical or food composition comprising a fusion protein 
which comprises a pro-peptide derived from an autocatalytic maturing zymogen 
and a polypeptide that is heterologous to the pro-peptide in a mixture with a 
suitable diluent. It is herby noted that also the cells which are disclosed in D1 are 
also be interpretable as a pharmaceutical or food compositions. Consequently, 
claims 39-41 do not fulfil the requirements of Article 33(2) PCT. 

7. The novelty of the subject-matter of claim 27 in view of D1 and D2 is 
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acknowledged. 

However, this claim does not appear to include any additional matter which would 
render it inventive as such. It appears to be concerned with mere technical 
variations of the known subject-matter of claim 26 and does not satisfy the 
criterion set forth in Article 33(3) PCT: 

D2 is considered to represent the closest prior art and discloses the a chimeric 
nucleic acid sequence for the production of biologically active hirudin (D2, Fig. 2). 
The difference between D2 and the subject-matter of claim 27 of the present 
application is the provision of another construct capable of expressing hirudin. 
Starting from D2, the underlying technical problem is to find an alternative 
construct to express hirudin. 

The subject-matter of the claims referred to above is considered to solve this 
problem. However, the solution proposed in claim 27 of the present application 
cannot be considered as involving an inventive step (Article 33(3) PCT) for the 
following reasons: 

D1 discloses an alternative construct to express active hirudin (D1, Claims 12, 13, 
30 and 39). Combining the teachings of D1 with the closest prior art, a skilled 
person would arrive at the claimed solution to the above problem as set out in 
claim 27 without the need for any inventive effort. Consequently, claims 27 does 
not fulfil the requirements of Article 33(3) PCT. 

8. For the assessment of the present claims 31-38 and 47 on the question whether 
they are industrially applicable, no unified criteria exist in the PCT. The 
patentability can also be dependent upon the formulation of the claims. The EPO, 
for example, does not recognize as industrially applicable the subject-matter of 
claims to the use of a compound in medical treatment, but may allow, however, 
claims to a known compound for first use in medical treatment and the use of such 
a compound for the manufacture of a medicament for a new medical treatment. 

Re Item VIII 

Certain observations on the international application 

9. The claimed subject-matter of this application is defined mainly in functional 
terms. An independent claim must be comprehensible from a technical point of 
view and must define clearly the object of the invention, that is to say, include all, 
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the essential features thereof (PCT Guideline C-lll, 4.4). However, it appears that 
this is not the case in this application. For example, a protein (claims 45 and 46), 
a composition (claims 39-44) or a DNA sequence (claims 21-26 and 28) - being 
a chemical product - have to be characterised e.g. by their sequences (e.g. SEQ 
ID NO.) or as a product by process, but not merely by their function. According to 
the PCT-Guidelines C III 4.7. and 4.7.a, the area defined by the claims must be as 
precise as the invention allows. That means that claims which attempt to define 
the invention, or a feature thereof, solely by its parameters should not be allowed. 

10. Claims 9, 10, 15 and 16 lacks clarity in that the term "in vitro condition" or "in vivo 
condition" is not suitable to define clearly the scope of the claims. These terms are 
without technical significance and their vagueness makes them entirely open to 
individual interpretation (Article 6 PCT). An exact reference to the exact condition 
(e.g. temperature, salt, solutions) should be added. 

1 1 . Claims 2-4, 20-23, 31, 33-35, 39-42, 45 and 47 lacks clarity (Article 6 PCT) due 
to the wording "pro-peptide". It could be argued that a definition for the wording 
"propeptide" could be found in the description on of the application in that "(t)he 
term "pro-peptide" (...) means the amino terminal portion of a zymogen or a 
functional protein thereof up to the maturation site (see p. 5, I. 24 and 25). 
However, this definition is not suitable to clearly define the scope of these claims. 
Without a precise definition of the meant portion of the peptide, this expression is 
absolutely vague and ambiguous. 

12. The subject-matter of claims 6, 25, 44 and 46 should be defined by means of 
positive features, a disclaimer may be used only when the claim's subject-matter 
cannot be defined more clearly and concisely by means of positive features (PCT 
Guidelines III 4.12). 

13. The use of "about" as used in claim 8 leads to ambiguity in the definition of the pH 
value and renders the claim unclear (Article 6 PCT). 

14. The expression "altering" in its context is vague and not suitable to clearly define 
the scope of e.g. claim 7, because this term is concerned with a comparative 
parameter without indication of a reference point (Article 6 PCT). 
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W» Claim: 

1. 

a) 



A method for the preparation of a recombinant polypeptide comprising 
introducing into a host cell an expression vector comprising: / 
(1) a nucleic acid sequence capable of regulating transcription in a host 
cell, operativeiy linked to 
a chi 



(2) 



(3) 



fcne nucleic acid sequence encoding a fusion protein, the 
chiniericWcleic acid sequence comprising (a) a nucleic acid sequence 
encoding a pro-peptide derived from an a-utocatalytically maturing 
zymogen, Unked in reading frame to (bya nucleic add sequence 
heterologous to the pro-peptide and ^encoding the recombinant 
polypeptide^ wherein the heterologous nucleic acid sequence is 
located immediately downstxeam^of the nucleic acid sequence 
encoding the pro-peptide; operativeiy Linked to 
a nucleic acid sequence encocfing a termination region functional in 



said host cell, 

growing the ho$t cell to p^pducs said fusion protein; and 
altering the en\4ronmeip^>f the fusion protein so that the pro-peptide is 
cleaved from the fusion'prowin to release the recombinant polypeptide. 



A me 




to claim 1 wherein said pro-peptide is derived from a 



b) 

c) 



2. 

protease. 



3. A methocTaccording to claim 1 wherein said pro-peptide is derived from an 
aspartic protease, a serine protease or a cysteine protease. 

4. A/method according to claim 1 wherein said pro-peptide is selected from 
the group comprising chymosin, tryprinogen, pepsin, HTV-1 protease, pepsinogen, cathepsin 
or yeast proteinase A. - - \ 

5. / A method according to claim 1 wherein the polypeptide is hirudin or carp 
growth hormone. 



'does 



The method according to claim 1 wherein the chimeric nucleic acid sequence 
not include a sequence encoding a mature form of the zymogen. 



A method according to claim 1 wherein the altering the environment 



comprises altering the pH, altering the salt concentration or altering the temperature. 



* 
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8. A method according to claim 7 wherein the altering the pH comprises 
altering the pH to a pH from about 2 to about 4.5. 

9. A methbd according to claim 1 wherein the altering the envirp^unent takes 
place under in vitro conditions. 

5 10- A method according to claim 1 wherein said altering ^Ke environment takes 

place under in xxuo conditions. 

\ v 

11. A method according to claim 10 wherein thpr in vivo conditions are those 
prevalent in a tissue or bodily fluid of an animal. 

12. A method according to claim 11 wherein the tissue or bodily fluid comprises 
the milk, blood, the stomach, the gut or the kidneys/of said animal. 

13. A method according to cjaim 1 wherein a mature form of an 
autocatalytically maturing zymogen is added in step (c) wherein said zymogen is 
homologous to the pro-pefetide. 



14. A methodV according to claim 1 wherein a mature form of an 

15 autocatalytically maturing \2yrn0gen is added in step (c) wherein said zymogen is 
heterologous to the pro-r^ptitefe. 




15. Hie memod according to claims 13 or 14 wherein the mature zymogen is 
added under in vitro conditions. 

16. "Jftie method according to claims 13 or 14 wherein the mature zymogen is 
20 added under ir/ vivo conditions. 



17. 



The method according to claim 16 wherein said in vivo conditions are those 



prevalent in a tissue or Bodily fluid of an animal. 



IS/ The method according to claim 17 wherein the tissue or bodily fluid is a 

Stomach, kidney, gut, blood or milk of said animal. 
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19, A method according to any one of claims l to 18 wherein said nucleic acid 
sequences are deoxyribonucleic acid (DNA) sequences- 

20. A chimeric nucleic ?c?«* sequence encoding a fusion protein comprising (a) a 
nucleic acid sequence encoding a pro-peptide from an autocatalytically maturing zymogen 



5 and (b) a nucleic acid sequence encoding a polypeptide that is heterologo^ to the pro- 
peptide, wherein the heterologous nucleic acid sequence is located immediately 
downstream of the nucleic acid sequence encoding the pro-peptide. 




2i. A\himeric nucleic acid sequence according to claim 20 wherein the pro- 

peptide is derived from^ 




10 22. A chimWi^T nucleic acid sequence according/to claim 20 wherein the pro- 

peptide is derived from aSserine protease, aspartic proteased a cysteine protease. 



23. A chimeric nucleic acid sequence according to claim 20 wherein the pro- 

peptide is derived from chymosin, trypsinogen, /epsin, HIV-1 protease, pepsinogen, 
cathepsin or yeast proteinase A* 



15 24. A chimeric nucleic acid sequence according to claim 20 wherein the 

polypeptide is hirudin or carp growth hor 



25. A chimeric nucleic acifa sequence according to claim 20 which does not 

include a sequence encoding a mature form of fte zymogen. 




26. A chimeric nucldfc acid sequence according to any one of claims 20 to 25 

wherein said nucleic acid \equ&nces arc dcoxjiifcanucicic acid (UNA) sequences. 



27. A 
sequence is as shot 



: nucleic acid sequence according to claim 26 wherein ttie chimenc 
ivmySEQ.iD.NO 1. or SEQ- ID. NO-2. 



25 29. 
2S. 



28. AxyexpreWon vector comprising a chioierk: nucleic acid sequence according 

to any one of claims 20 to 2V and a regulatory sequence suitable for expression in a host cell 

A transformed host cell containing an expression vector according to claim 
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30, A transformed host cell containing an expression vector according to claiiry28 

wherein the host cell is a bacterial cell, a fungal cell, a plant cell or an animal cell. 



31. A method of delivering a therapeutic or nutritional polypeptide to a 

human or animal comprising 



5 (a) 



10 



(b) 



providing a fusion protein comprising . 

(i) a pro-peptide derived from an autocatalyfically maturing 
enzyme, linked to 

(ii) a polypeptide that is heterologous to th^ pro-peptide and is a 
therapeutic or nutritional protein wherein the heterologous 
polypeptide is located immediately downstream of the pro- 
peptide; and 

administering the fusion protein to the/human or animal where the 



therapeutic or nutritional polypeptide is cleaved from thre pro-peptide. 



32. A method according to claim 3a wherein the mature form of an 

15 autocatalytically maturing zymogen is added in sfep (b). 

33- A method according to claun 31 wherein said mature autocatalytically 

maturing zymogen is homologous to the pBO-pepride. 



34- A method according to claim 31 wherein said mature autocatalytically 

20 inaturing zymogen is heterologou^o the pro-peptide. 



35. 



^ method according to any one of claims 31 to 34 wherein said pro-peptide 



is derived from a\pxotea 

36. A inVEhod according to claim 35 wherein said protease is an aspartic 

protease, a serine protease or a cysteine protease. 

25 37. / A method according to claim 35 wherein said protease is thymosin, 

trypsinogenf pepsin, HIV-1 protease, pepsinogen, cathepsin or yeast proteinase A, 




38. / A method according to any one of claims 31 to 37 wherein the polypeptide is 

a vaccine, a peptide an&bio^c, a cattle feed enzyme,, a cytokine, a gastric lipase or a 
se. 
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39. A pharmaceutical composition comprising a fusion protein which comprise 
(a) a pro-peptide derived from an autocatalytically maturing zymogen and (p> a 
polypeptide that is heterologous to the pro-peptide wherein the heterologous polypeptide 
is located immediately downstream of the pro-pep tide, in admixture with ar suitable 

5 diluent or carrier. 

40. A food composition comprising a fusion protein which/comprises a pro- 
peptide derived from an autocatalytically maturing zymogen and (b) ar polypeptide that is 
heterologous to the pro-peptide wherein the heterologous polypeptide is located 
Immediately downstream of the pro-peptide, in admixture wjra\ a suitable diluent or 

10 carrier. 




41. A pharmaceutical composition eomprisine/a chimeric nucleic acid sequence 

encoding a fusion protein, the chimeric nucleic acid sequence comprising (a) a first nucleic 
acid sequence encoding a pro-peptide derived from an axitocatalytically maturing zymogen 
and (b) a second nucleic acid sequence encoding ar polypeptide that is heterologous to the 
pro-peptide, wherein the heterologous nuclei acid sequence is located immediately 
downstream of the nucleic acid sequence encoding the pro-peptide. 



20 



42. A food composition comprising a chimeric nucleic acid sequence encoding a 

fusion protein, the chimeric nucleic aod sequence comprising (a) a first nucleic acid sequence 
encoding a pro-peptide derived £rom an autocatalytically maturing zymogen and (b) a 
second nucleic add sequence encoding a polypeptide that is heterologous to the pro-peptide, 
wherein the heterologous nucleic acid sequence is located immediately downstream of the 
nucleic acid sequence encojjing the pro-peptide. 



25 



A composition according to claim 41 or 42 wherein the nucleic acid sequences 
deoxyribonucleic aciH (DNA) sequences. 



44. 

add i 



A composition according to claim 41, 42 or 43 wherein said chimeric nucleic 
! does not include a sequence encoding a mature form of the zymogen. 



45. / A fusion protein comprising (a) a pru-peptide derived from an 

autocatalytically maturing zymogen and (b) a polypeptide that is heterologous to the pro- 
pepfade wherein the heterologous polypeptide is located immediately downstream of the 
30 pro-peptide. 
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46- 

of the zymogen. 



A fusion protein according to claim 45/vhich does not include a mature form 



/ 



47. A use of a fusion proteiiy / comprisjng (i) a pro-pep tide derived from an 

autocatalyticallj maturing en2yme r ^tfueed to (ii) a polypeptide that is heterologous to 
5 the pro-pep tide and is a therapeutic or nutritional protein wherein the heterologous 
polypeptide is located immediately downstream of the pro-peptide; to deliver a 
therapeutic or nutritional protein to a human or animal. 
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